Background: Research indicates that dispositional mindfulness is associated with positive psychological functioning. Although this disposition has been linked with beneficial outcomes in the broader mental health literature, less is known about dispositional mindfulness in cancer survivors and how it may be linked with indices of psychological and physical health relevant to cancer survivorship.
Background
Among persons without a cancer diagnosis, research indicates that dispositional mindfulness is linked with positive psychological outcomes [1] . Dispositional mindfulness is defined as the tendency to exhibit nonjudgmental and nonreactive awareness of one's thoughts, emotions, and present moment sensory perceptual experience [2] . This disposition is held to be an innate psychological trait that is normally distributed across the population [3] . Yet, recent studies demonstrate that dispositional mindfulness may also be developed over time through the practice of mindfulness meditation [4] . Although mindful disposition has been linked with salutary outcomes in the broader mental health literature, less is known about dispositional mindfulness in cancer survivors and how it may be linked with indices of psychological and physical health relevant to cancer survivorship. Moreover, studies that explore the association between dispositional mindfulness and its psychological correlates are needed to guide treatment development efforts for psychological interventions that may positively impact not only individual coping but may also positively impact clinical outcomes among cancer survivors.
Despite the ubiquity of medical and psychological research on mindfulness, there is a dearth of studies detailing the predictors, consequences, and correlates of dispositional mindfulness in cancer survivorship. The few extant studies reveal significant associations between dispositional mindfulness and indices of cancer-related mental and physical functioning. Tamagawa et al. evaluated a population of 272 women in post treatment for stage I, II, or III breast cancer and found that dispositional mindfulness was positively correlated with vitality and inversely correlated with negative mood, stress symptoms, and suppression [5] . Similarly, in a validation study of a measure of dispositional mindfulness, the Mindfulness Attention Awareness Scale, Carlson and Brown assessed 122 adults with various types of cancer (primarily prostate or breast cancer) and found that Mindfuldispositional mindfulness were associated with enhanced sleep and stress-related outcomes. Another study of 74 adults with unspecified cancers found that dispositional mindfulness was cross-sectionally correlated with positive mood and inversely correlated with depressive symptoms and avoidant coping but did not predict these outcomes over time [8] . In contrast, in a study of 57 cancer patients with sleep disturbances, Garland, Beck, Lipschitz, & Nakamura found that baseline levels of dispositional mindfulness predicted changes in salivary cortisol over time that were correlated with well-being [9] . The broader body of research in non-cancer conditions linking dispositional mindfulness to positive functioning is congruent with these few cancerrelated findings, and although little research illuminates the relationship of dispositional mindfulness to well-being in cancer survivors specifically, the available data indicates a positive psychological impact of dispositional mindfulness among this population.
Even less is known about the specific mechanisms through which dispositional mindfulness might influence the well-being of individuals with cancer. To fill this lacuna, Garland and colleagues recently advanced the Mindfulnessto-Meaning Theory to explicate the processes by which mindfulness decreases stress and promotes psychological flourishing in the face of adversity [10] . To summarize this model, the nonevaluative, metacognitive features of mindfulness are thought to disrupt automatic negative emotional reactions and subsequently expand attention to encompass previously unattended information relevant to the stressor and its broader socio-environmental context. Because mindfulness may induce positive emotions like contentment and joy [11] , by virtue of the emotional tuning of the attentional system [12, 13] , mindful awareness may expand the scope of attention to detect positive features of the social and natural environment. Next, by gaining access to a broader set of information from which new, more adaptive situational appraisals may be generated, mindfulness is theorized to engender positive reappraisals of stressful life events [14, 15] . For example, a cancer diagnosis may initially be interpreted as a death sentence but later be reappraised as the catalyst for healthy lifestyle changes and a source of gratitude for one's loved ones. In this theoretical model, positive reappraisal is held to stimulate the sense of meaning in life, while at the same time also promoting savoring of positive everyday experiences -the process whereby one appreciates the pleasurable features of an event as well as positive emotions that arise from encountering it [16] . Ultimately, these positive psychological processes may instantiate a cognitive-emotional feedback loop, or 'upward spiral', which may lead to reduced emotional distress and enhanced quality of life [1] .
The purpose of the present study was to provide an initial test of the Mindfulness-to-Meaning Theory in a heterogeneous sample of cancer survivors by evaluating the association of dispositional mindfulness with positive reappraisal, savoring, and attention to positive information, and to ascertain how these positive psychological factors are linked with outcomes including meaning in life, emotional distress, and quality of life. We had three hypotheses: (a) dispositional mindfulness will be positively correlated with quality of life and meaning in life, and negatively correlated with emotional distress, (b) dispositional mindfulness will be positively correlated with attention to positive information, positive reappraisal, and savoring, and (c) patients with high levels of dispositional mindfulness will report enhanced quality of life and meaning in life, and attenuated emotional distress, by virtue of their heightened propensity toward positive reappraisal, savoring, and attention to positive information. Given the complexity of this latter hypothesis, we employed multivariate path analysis for simultaneous estimation of the multiple pathways proposed in the Mindfulness-to-Meaning Theory.
Methods

Procedures
Following informed consent, in a single assessment session, participants completed a battery of validated selfreport questionnaires (Measures). Participants' electronic medical records were queried to obtain cancer diagnosis data. Study procedures were approved by the University of Utah Institutional Review Board.
Measures
Dispositional mindfulness
The Five Facet Mindfulness Questionnaire, composed of 39 Likert-type items, was used to measure dispositional mindfulness. The Five Facet Mindfulness Questionnaire yields a validated total score based on the following five facets: nonreactivity to inner experience, tapped by items such as ('I watch my feelings without getting lost in them'), observing and attending to experience (e.g., 'I pay attention to sensations, such as the wind in my hair or the sun on my face'), describing and discriminating emotional experiences (e.g., 'I'm good at finding words to describe my feelings'), nonjudging of experience (e.g., 'I tell myself I shouldn't be feeling the way that I am feeling'), and acting with awareness (e.g., 'I find myself doing things without paying attention') [2] . Present study hypotheses and analyses focused solely on the total dispositional mindfulness score (α = .92).
happened' or 'look for positive sides to the matter' to cope with stressful events. In prior research, scores on this reappraisal scale were prospectively predictive of lower levels of future affective symptoms [17] , and changes in Cognitive Emotion Regulation Questionnaire reappraisal scores have been shown to mediate the stress-reductive effects of increasing dispositional mindfulness [14] .
Meaning in life
Meaning in life was measured with the Meaning in Life Questionnaire (MLQ) [18] . The 10-item MLQ measures two dimensions of perceived purpose in life: current sense of purpose and meaning, and active engagement in pursuing a sense of purpose and meaning. MLQ subscales positively correlate with measures of satisfaction with life and optimism. In the present study, we utilized the current sense of purpose factor (α = .81).
Attention to positive information
Attention to positive information was measured with the 11-item subscale (α = .89) of the same name on Attention to Positive and Negative Information Scale, which measures individual differences in the tendency to attend to, think about, and focus on positive information with respect to the self, others, and past and future events, or positive attentional bias [19] . Attention to Positive and Negative Information Scale scores have been shown to correlate with post-traumatic growth in cancer patients [20] .
Savoring
Savoring was measured with the Savoring Beliefs Inventory, a 24-item that measures an individuals' perceptions of their ability to derive pleasure from life experiences [16] . Savoring Beliefs Inventory scores are positively correlated with affect intensity, optimism, life satisfaction, and frequency of happiness, and negatively correlated with hopelessness and depression. For the present analysis, we computed a total savoring score (α = .95).
Quality of life
Quality of life was measured with the Functional Assessment of Cancer Therapy -General 7, a seven-item general questionnaire (α = .70) that measures indices of physical, emotional, and functional well-being relevant to cancer survivorship. This is a well-validated scale that demonstrates good psychometric properties [21] .
Emotional distress
Emotional distress was measured with the well-validated Depression Anxiety Stress Scale-21, composed of items tapping negative mood, anxiety, and stress arousal symptoms [22] . A total psychological distress score is computed by summing the items on this scale (α = .93).
Statistical analyses
First, Pearson product-moment correlations were used to examine zero-order correlations between study variables. Next, multivariate path analysis within a structural equation modeling framework, which provides simultaneous estimation of multiple linear equations, was conducted to test our model of the Mindfulness-to-Meaning Theory (Figure 1 ). Path analysis has advantages over multiple regression analysis in that it allows the researcher to simultaneously estimate specific associations between multiple independent and dependent variables. In path analysis, a variable can be represented as both a predictor and a criterion variable in the same modelunlike regression analysis, where in any given model, a variable must be either a predictor or criterion variable [23] . Conducting separate regression analyses may also omit or ignore important intercorrelations among the criterion variables. AMOS 17.0 was used to calculate model parameters, and missing data were handled using full-information maximum likelihood estimation. Model fit was determined comparing fit indices to widely accepted cut-offs [23] , including nonsignificant χ 2 (p > .05), comparative fit index (CFI) and incremental fit index (IFI) > 0.90, and the root-mean square error of approximation (RMSEA) < 0.08.
Lastly, because our hypothetical model, like all theoretical causal models, may be misspecified, an alternative model was assessed to ensure that significant path coefficients identified were not artifactual. To that end, we engaged in a data-driven process of model building guided by our inspection of zero-order correlations to test additional pathways that were not specified in our hypothetical model. Then a chi-square difference test was employed for model comparison [23] .
Results
Participant characteristics
A heterogeneous sample of cancer patients receiving chemotherapy was recruited for this study (N = 97). The most prevalent form of cancer in the sample was breast cancer (26%), followed by prostate (9%), colon cancer (7%), lymphoma (7%), lung cancer (7%), melanoma (6%), ovarian (3%), and a variety of other cancers (including neurological cancers, other hematological cancers, etc.). The majority of participants had stage IV cancer (49%), with the remainder diagnosed with stage III (17%), stage II (9%), stage I (7%), and stage 0 (18%) cancers. The majority of participants were white, married, middle aged women (mean age 56 ± 14 years, 57% women). About half of participants were college graduates and had annual family incomes of more than $60,000/year. More detailed sociodemographic and psychological characteristics are presented in Tables 1 and 2 .
Zero-order correlations
In support of our first hypothesis, dispositional mindfulness was significantly positively associated with cancerrelated quality of life (r = .31, p = .007) and inversely associated with emotional distress (r = À.40, p < .001). However, contrary to our hypothesis, dispositional mindfulness was not significantly associated with meaning in life (r = .18, p > .10).
In support of our second hypothesis, dispositional mindfulness was significantly positively correlated with attention to positive information (r = .57, p < .001), positive reappraisal (r = .42, p < .001), and savoring (r = .43, p < .001). These factors, in turn, were differentially associated with quality of life and emotional distress. Attention to positive information was positively correlated with quality of life (r = .34, p = .002) and meaning in life (r = .40, p < .001) and was negatively correlated with emotional distress (r = À.56, p < .001). Reappraisal was positively correlated with quality of life (r = .27, p = .012) and meaning in life (r = .44, p < .001), and negatively correlated with emotional distress (r = À.35, p = .002). Savoring was positively correlated with quality of life (r = .36, p < .001) and negatively correlated with emotional distress (r = À.54, 
Path analyses
The multivariate path model of our conceptual framework (Figure 1 ) exhibited good empirical fit, χ 2 /df = 1.58, p = .09; CFI = .95; IFI = .96; RMSEA = .07 (.00, .14). Patients endorsing higher levels of dispositional mindfulness had a greater tendency to pay attention to positive information, a propensity which was associated with positive reappraisal as a means of coping with stress and life adversity. Patients who engaged in more frequent positive reappraisal had a greater sense of meaning in life and tended to savor rewarding or life-affirming events. In turn, those who engaged in high levels of savoring had better quality of life and suffered from less emotional distress.
Because other model specifications are possible, we engaged in a data-driven process of model building that was guided by our inspection of zero-order correlations. We generated a more complex model in which each of the four positive psychological processes (dispositional mindfulness, attention to positive information, reappraisal, and savoring) had direct paths to emotional distress, meaning in life, and cancer-related quality of life in addition to the indirect paths specified in our hypothesized model. This model had less than adequate model fit, χ , where a non-significant χ 2 diff value indicates that the more complicated model is not parsimonious and should therefore be rejected for the simpler model [23] . The non-significant chi-square value obtained (p = .30) indicated that simpler model based on the Mindfulness-to-Meaning Theory (Figure 1 ) was most parsimonious and should be retained. Including cancer stage in the model reduced model fit to unacceptably poor levels, χ 2 /df = 4.20, p < .001; CFI = .74; IFI = .76; RMSEA = .18 (.14, .23), and given that cancer stage was uncorrelated with any of the study variables, it was not included in the final model.
Conclusions
Study findings in this heterogeneous sample of cancer patients provide preliminary support for the Mindfulnessto-Meaning Theory as it applies to psychological flourishing in the face of cancer [10] . Consistent with our hypotheses, dispositional mindfulness was positively associated with quality of life and inversely associated with emotional distress through a chain of positive psychological processes, including attention to positive information, positive reappraisal, and savoring. In turn, these factors were interrelated and linked with enhanced quality of life and reduced emotional distress.
Although cross-sectional in nature, these results offer suggestive evidence for hypothetical linkages between dispositional mindfulness and positive psychological processes among cancer survivors. Dispositional mindfulness appears to be associated with broadening attention from a myopic focus on illness to encompass previously unattended positive features of the social and natural environment. By accessing this broader set of information from which new, more adaptive situational appraisals may be generated, mindfulness may engender positive reappraisals of stressful life events and promote sense of meaning in life. As a consequence of this expanded mindset, the individual may become better able to savor and appreciate positive experiences and relationships in spite of (or perhaps because of) the presence of cancer. When sustained over time, these processes may propel an upward spiral of positive cognition-emotion interactions with salutary consequences for cancer survivorship.
This conceptual model addresses important questions about mindfulness and its relationship to positive emotional states in cancer patients. Many benefits of mindfulness practice have previously been described in cancer patients, including improved quality of life and reduction in symptoms such as anxiety, depression, and emotional distress [24] . However, the relationship between dispositional mindfulness and these salutary psychological outcomes has not been clearly understood in the context of cancer survivorship. This study on dispositional mindfulness is consistent with previous literature in finding an association between mindfulness and positive psychological states in cancer patients and adds important insight into the nature of this relationship. The observed data conform reasonably well to the tenets of the Mindfulness-to-Meaning Theory and suggest that attention to positive information, positive reappraisal, and savoring are factors that might mediate the association between dispositional mindfulness and cancer survivorship outcomes.
The diagnosis and treatment of cancer is an extremely stressful experience for most people. Sequelae of cancer can be deeply distressing, including physical symptoms such as pain, nausea and fatigue; loss of bodily integrity and normal social, occupational, and physical function; and fear of death and dying. In spite of these stressors, a significant subset of individuals experience psychological flourishing while coping with cancer [25] . The Mindfulness-to-Meaning Theory may help to explicate the processes by which such flourishing may occur in context of cancer survivorship. According to our model, dispositional mindfulness represents the tendency to experience a naturallyoccurring state of non-judgmental, non-reactive awareness that allows for the recognition of positive aspects of having cancer, even in the midst of a stressful illness. For example, through mindful awareness, patients might be more likely to recognize positive aspects of cancer such as the promotion of intimacy and growth in relationships; finding joy in the mundane, 'small' things in life that might previously have been taken for granted; and a refocusing of one's priorities in life. Through non-reactive awareness of the full spectrum of emotions and experiences related to cancer, patients can then selectively focus their attention on the positive aspects of cancer, while disengaging from rumination on the negative aspects of the experience. Through this process of selective positive attention, patients can reframe their perspective on the illness. Such cognitive reappraisal may facilitate a deeper sense of savoring and appreciation of life and might even lead some patients to view cancer as a catalyst for an increased sense of appreciation. Moreover, these salutary factors may synergize one another to enhance quality of life and reduce emotional distress.
Comprehensive oncology treatment includes a focus on maintaining the optimal quality of life and minimizing emotional distress. Dispositional mindfulness is associated with both of these goals. One potential clinical application of this study is that measuring dispositional mindfulness might help guide supportive oncology care by identifying patients that have low dispositional mindfulness and thus are at higher risk of psychological distress and impaired quality of life. Because dispositional mindfulness can be developed through mindfulness practice [4] , high-risk patients might then be offered mindfulness-based interventions to enhance this disposition and thereby potentiate the downstream positive psychological processes outlined in our model. Interventions such as Mindfulness-Based Cancer Recovery [26] might be offered proactively for those patients to help prevent the development of distress and impaired quality of life. Alternatively, novel behavioral therapies that integrate mindfulness training with techniques designed to promote attention to positive information, reappraisal, and savoring (e.g., Mindfulness-Oriented Recovery Enhancement, [27, 28] ) might yield especially robust effect sizes by directly stimulating the various components of our model. While large scale, well-controlled, methodologically rigorous trials of mindfulness-based interventions have demonstrated clear efficacy for cancer patients [24] , comparative effectiveness, non-inferiority, and dismantling trials are needed to examine the differential effects of various therapeutic techniques (including mindfulness training) on quality of life and emotional distress in cancer survivors.
The study was limited by its cross-sectional nature and reliance on self-report measures. To be clear, the literature is mixed with regard to whether or not positive psychological processes definitively enhance psychological health among cancer survivors [29] ; the causality may indeed be reversed such that having better psychological health may lead to increased use of positive psychological processes. That said, recent longitudinal research suggests that mindfulness training may stimulate upward spirals of positive emotioncognition interactions by strengthening autoregressive and cross-lagged interactions between positive affect and cognition over time [30] . Future studies should employ longitudinal, experimental designs and psychophysiological measures to provide a more rigorous test of this model. In addition, the sample was composed of mostly white individuals, the majority of whom were diagnosed with stage IV cancers. Insofar as individuals with stage IV disease may have qualitatively different experiences with respect to coping and meaning making than patients with earlier stage cancers, the nature of the sample may limit generalizability of study findings to some degree.
Despite these limitations, study results lend support to the Mindfulness-to-Meaning Theory, a novel theoretical framework that seeks to elucidate the downstream positive emotion regulatory consequences of mindfulness. Further investigation is needed to better refine our understanding of the complex relationships between dispositional mindfulness, emotional distress, and quality of life in cancer survivors. Identifying patients with low dispositional mindfulness might guide the provision of early psychosocial intervention in an effort to improve quality of life and minimize distress as part of comprehensive cancer care.
